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[ (57) Abstract 

P^UreTT^p^^^ comprises thennosettin, ^ 

duecuona. i, placed s. a surface layer towards a base ^ a^TS^STSS SEi^ 'T^.™* P"* 3 " with Sent 

laminate pres.. Two or more matrixes, provided with surftee^cnu^h £l ^ P 1 *?"* elevated pressure i„ , continuous 

r-?i^ ing r f8Ce ""^ of each aAT^n t^^™ f^^r i72SL!^ 0n - " ™» ~*« 

corresponding decor pattern sections of the decor paper (l\ ThTm«^» least mainly, but preferably completely coincide with 

Z?$^<? bu *." m hCreb >' - ^"^.Aa s^o^wh^^^f « top of the deco/paper after die 
the different decor sections of the decor pattern. * mcb d,ffOTnt <toections correspond with the directions of 
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A process for sur face structuring. 

The present invent.on relates to a process for the manufacture of a decora 
thermosetting laminate with a surface structure that realistically matches the decor 
of the upper surface 



>rati\e 



Products coated with thermosetting laminates are frequent today Thev are 
foremost used when the demand for abrasion resistance is hieh. but also where 
res.stance towards different chemicals and moisture is demand'ed As an example 
of such products floors, floor headings, table tops, work tops and wall panels can 
be mentioned 



The thermosetting laminate mostly consists of a number of base sheets with a 
decor sheet placed closest to the surface The decor sheet can be nrovided with a 
d.Tfl , ! C °h °7 aUern Fre « uen "y u«d Patterns usually represent the imaee of 
Afferent k.nds of wood or minerals such as marble or granite. The surface of the 
laminate can. a, the laminating procedure, be provided with a structure, which will 
make the decor more realistic. Press plates with structure or structure foils are 
here frequently used during the pressing of the laminate. A negative reproduction 

dur r. C,UrC Pr6SS P ' ate ° r Wi " bC im P Hnted in '° »amina,e 

during the laminating procedure. 

The structure suitably represents feature, characteristic for the pattern ,h. decor 

xITr " „"", S ' rUC,Ure - ™<° coarse'tc simuL.e for 

example rough planed stone, or smooth with randomly placed pits and micro 
cracks , 0 s ,mu.a,e polished marble. When the surface of wood is simulated The 

o r r«Vher OV d Wi,h '""*"*"' P,a " d ,hi " ° bl ° nS ">«°'«™ which mi, e 
pores These tndent.t.ons must be oriented in ,he direction of the growth of the 

s nmlated wood, which is indicated by ,h. pa,,.™ of ,he grainin*. in order to make 

Ir e, ed ? I t™"" 1 a " d ">° P»'« 

ortettted only ,„ ,h. longitudinal direction of the laminate Since thermosetting 
lamtnates are often used on large surfaces for example floors. is essent ia, 

e pattern doesn, repeat itself This is achieved by making a randorl pa , e r 
the floor or by repeat.ng the pattern with a low repetition frequency. 

1. has for a long time been a great need ,o be able to manufacture a decorative 
thermose „„g laminate with a decor pattern for example with decor socio s 
dtrected tn different directions with a matching surface structure Such a p e n 
stmulates for example boards or bars placed in different directions. Since , h 
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been impossible to provide these patterns with a matching surface structure these 
patterns have been avoided or provided with a smooth surface. 

According to the present invention the above mentioned needs have been met and 
a thermosetting laminate with a decorative surface with a matching surface 
structure has been achieved. The invention relates to a process for the 
manufacture of a decorative thermosetting laminate, which laminate comprises 
thermosetttng resin impregnated paper layers. A decor paper in the form of a web 
or a sheet, provided with a decor pattern including pattern sections with different 
directions and impregnated a with thermosetting resin, preferably 
melaimne-formaldehyde resin which has then been dried, is placed as a surface 
layer on a base layer and bonded thereto by pressing under elevated pressure in a 
continuous press. The invention is characterised in that two or more matrixes 
prov,ded surface-structure, which each forms a surface structure section are used' 
The surface structure sections are, regarding surface structure, independent of 
each other, and are intended to at least mainly, but preferably completely coincide 
with corresponding decor pattern sections of the decor paper. The matrixes are 
accurately positioned on top of the decorative side of the laminate after the 
pressing. The laminate will hereby get a decor surface with a surface structure the 
different directions of which correspond with the directions of the different decor 
sections of the decor pattern. 

According to one embodiment of the invention the base layer consists of a number 
of conventional dry base layer paper webs, or base layer paper sheets, impregnated 
with thermosetting resin The resin in the uppermost of these is possibly 
melaimne-formaldehyde resin. The rest of the webs or sheets preferably contain 
phenol-formaldehyde resin The decor paper web or decor paper sheet, is placed 
on top of the conventional base layer webs or base layer sheets. The different 
paper webs or a stack of sheets are then continuously laminated together at an 
elevated pressure and an elevated temperature. The pressure in the press is 
suitably 5 - 80 Bar, preferably 20 - 70 Bar. and the temperature is 140 - 200°C 
preferably 150 - 180°C. 

At the drying of the resin impregnated paper webs the solvent 
is evaporated and the resin is partially cured to a so-called B-stage. The resin 
impregnated paper obtained is usually called pre-preg. 

According to another embodiment of the invention the base layer consists of a 
part.cle board or a fibre board. Hereby for example a table top or a laminate floor 
can be produced at the same time as the lamination of the thermosetting laminate, 
wherein an extra stage in the manufacturing can be avoided. 
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Preferably one or more matrixes constitutes the structure pattern surface on one 
or more rollers, with counterstays. The laminate taken ou, from the continuous 
press w.ll pass between the rollers and the counterstays with the decor side 
towards the rollers at a continuous or a discontinuous pressure between the rollers 
and the counterst.y. Hereby a three-dimensional structure which completely or 
partly co.ncdes with the pattern of the decor can be achieved. Rollers having two 
or more matrixes suitably have a circumference which is adapted to the repetition 
d.stance of the direction variations in the decor pattern "pennon 

The decor paper web or decor paper sheets respectively are preferably provided 
with posmomng means such as colour dots, holes, code lines, xndentations or the 

varial'T T7 mCanS PUCed " " P redetermined «<«ion to the direction 
ooc ! f v P8ttCrn ThC P° 8itionin « are used for guiding the 

posmon of the roller or rollers via a sensor such as a scanner, phcocell 
pneumatic sensor, mechanical sensor or the like, so that the surface structure of 
these are accurately positioned on the respective pattern section 

A tolerance area is suitably used on the matrix in the 

slTZTrl b ,T Cn tW ° adjaCCnt ' ° f CaCh ° thCr inde P^«» surface structure 
sections The tolerance area consists of a 1 - 20 mm wide, preferably 3 . 10 mm 

Tsed* ol th With ° Ut StrUC T ACCOrdiD8 t0 an ° thCr emb ° dimCnt a «« 
indent , m * dem " Cation b « tw ~" ^o adjacent, of each other 

independent, surface structure sections. This tolerance area consists of a 1 - 20 

tTnJ« r fCra u ,y 3 " 10 ^ ^ fidd Were the first *™""e » gradually 
transformed into the other surface structure 

The l aminati0 eferabJy ukes place . n cont . nuous lam . nate 

the" Z OUS T bCltS Wherei " SUrfaCC StrUCtUrC is " re " cd in «' tfc. surface of 

Z^zzzzzr more ro,,ers provided with a surfa - ~ - 

According to one embodiment also particularly characteristic pattern passages are 
provided w,th a suitable structure. The particularly characteristic pattern passages 

of the del' 8 h ° ,eS ' Cr8CkS ° r the Hke which « visually simulated in the decor 
*oo^^ an engravin g 

suitable surface structure in the said P^ia^ar^ 
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The velocity of the rollers and/or the velocity of the continuous laminate press 
and thereby the velocity of the decor paper web is suitably continuously guided' 
This ,s ach,eved by means of sensors such as mechanical sensors, scanners 
photocells, ccd cameras, pneumatic sensors or the like These sensors will be 
utilised for detection of the positioning means so that an accurate match between 
decor and surface structure is received. 

The surface layer of the laminate suitably includes a so called overlay paper 
preferably of alfa-cellulose. placed on top of the decor paper. The useful life of 
the laminate is hereby extended since the overlay has to be worn down before a 
visible wear of the decor sheet will take place The overlay paper is suitably 
impregnated with melamine-formaldehyde resin At least one of the thermosetting 
resin impregnated sheets, preferably the uppermost is preferably coated with hard 
particles for example of silica, aluminium oxide and/or silicon carbide with an 
average size of 1 - 100 um, preferably about 5 - 60 M m The wear resistance is 
hereby increased further. 

The decor pattern can, for example, consist of a number of sections of parallel 
rows of bars, where the bars in adjoining rows are preferably mutually offset in the 
ongitudinal direction. One section of bars is thereby arranged parallel to the 
longitudinal direction of the laminate and followed by a section of bars arranged 
perpendicularly to the previous section of bars and so on. 

A tolerance area is suitably used on the matrix in the demarcation between two 
adjacent, of each other independent, surface structure sections. The tolerance area 
consists of a 1 - 20 mm wide, preferably 3 - 10 mm wide, field without structure. 

According to another embodiment a tolerance area is used on the 
matrix in the demarcation between two adjacent, of each other independent 
surface structure sections. The tolerance area consists of a 1 - 20 mm wide' 
preferably 3 - 10 mm wide, field were the first structure is gradually transformed 
into the other surface structure. 

The invention is further explained together with the enclosed drawings showing 
different embodiments of the invention where, 

-Figure. 1 schematically shows a continuous laminatine orocedure according to the 
invention where the laminate after the pressing is provided with a surface 
structure. 
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-Figure 2 schematically shows how a continuously manufactured laminate which 
has just left the laminate press is provided with a surface structure, according to 
the invention. 

-Figure 3 schematically shows, according to a second embodiment of the 
invention, how a continuously manufactured laminate which has just left the 
laminate press, is provided with a surface structure. 

Figure 1 shows one embodiment of the invention, wherein a number of different 
paper webs are laminated together in a continuous laminate press 10 provided with 
two continuous steel belts 14. The webs consist from below to top of: 

a) a number of base paper webs 4 which are impregnated with 
phenol-formaldehyde resin, 

b) one base paper web 4' which is impregnated with melamine-formaldehyde resin, 

c) one decor paper web 1 containing pattern sections with different directions 
which web is impregnated with melamine-formaldehyde resin, 

d) one overlay paper web 5 of alfa-cellulose impregnated with 
melamine-formaldehyde resin. The different webs are continuously fed in between 
the press belts 14 of the press 10, where they at a pressure of 40 Bar and a 
temperature of 175°C are laminated together whereby the laminate starts to cure. 
When the laminate has passed the press bands 14, two rollers 2' and 2" 
respectively, which are provided with of each other independent surface structure, 
are alternately pressed towards the decor side of the laminate while the laminate 
passes between these rollers 2 and their counterstay rollers 13. The laminate is not 
fully cured at this stage. The rollers T and 2 M are guided by means of a sensor 6 
which detects positioning means 3 (fig. 2) in the form of code lines placed on one 
edge of the decor paper web, so that the respective surface structure is pressed 
towards a corresponding pattern section of the decor web. The laminate 1 1 is 
thereafter cut into laminate sheets 12. The curing process will continue due to the 
contained heat in the laminate so that this becomes fully cured. The structure 
rollers T and 2 M and/or the counterstay rollers 13 can if required be heated 
whereby the curing can be controlled. The counterstay rollers which suitably are 
made of metal can also be coated with a softer material such as a one or a few 
millimetres thick replaceable paper layer. The coating material can also be 
composed of a few millimetres thick rubber layer with a hardness of 30 Shore A - 
50 Shore D depending on the compactness »nH <Upth of the surface structure. The 
surface structuring is hereby facilitated, especially when the surface structure is 
deep. 
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The rollers 2 and/or the counterstay rollers 13 can also be provided with pressure 
sensitive sensors, suitably of piezo-electric type so that the pressure between the 
rollers 2 and the counterstay rollers 13 can be guided accurately The pressure 
sensitive sensors can suitably also be combined with a thickness measuring by 
detecting the distance between a roller 2 and a counterstay roller 13 Hereby the 
degree of curing of the laminate at the position of the rollers 2 can continuously 
be monitored by establishing the correlation between the depth of the structure 
impression and the applied force. By guiding the velocity of the press belts 14 or 
the temperature in the press, the degree of curing at the position of the structure 
rollers 2 can be adjusted. Hereby the type of micro cracks which will appear in the 
surface of the laminate when you try to press a surface structure into a laminate 
with to high a degree of curing can be avoided. 

The laminate can further, after it has been provided with surface structure be 
heated for example by means of infrared radiators, or hot air to speed up the 
remaining curing. 

Figure 2 shows a part of a continuous laminating process according to the 
invention where the laminate is provided with a surface structure. The laminate 1 1 
has just passed the press bands and is not fully cured. The decor paper web which 
is provided with an alternating lengthways and crossways bar pattern with wood 
graining, is at one edge provided with positioning means 3 in the form of code 
lines. The code lines 3 are detected by a sensor 6 which, via an adjustable control 
device 7 (fig.l), guides the rollers 2' and 2" respectively which are provided with a 
surface structure. The first roller T which is provided with a longitudinal surface 
structure is pressed towards the laminate while the longitudinal decor pattern 
passes. The first roller 2' will then be lifted, after which the second roller 2". 
which is provided with a crossways surface structure, will be pressed towards the 
laminate while the crossways decor pattern passes. The rollers V and 2" will 
hereby alternately be pressed towards the decorative surface of the passing 
laminate 11 so that this surface will be provided with a surface that matches the 
decor. The counterstay rollers of the rollers 2\ 2" are not shown in the figure 
Decors with more than two directions, and other directions than lengthways and 
crossways can be achieved by for example using more then two rollers. The rollers 
can then each be provided with one or more surface structures which each 
corresponds to one of the pattern directions of the decor The rollers can also be 
parted so that each roller only partly covers the width of the laminate. 

Figure 3 shows, according to a second embodiment of the invention, a part of a 
continuous lamination process, where the laminate is provided with a surface 
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structure. The laminate 1 1 has just passed the press belts and is not fully cured 
The decor paper web which is provided with an alternating lengthways and 
crossways bar pattern with wood graining is along one edge provided with 

s P e°nTriT nS 3 " T fOTm ° f C ° de UneS - The C ° de Hmes 3 de '-ted ^ a 
sensor 6 which v.a an adjustable control device 7 guides the roller 2 provided with 

a number of surface structured matrixes. The matrixes are each provided with a 

lengthways or a crossways surface structure. The surface structures and the 

circumference of the roller 2 respectively are adapted to the different decor 

sections, and the pattern repetition of the laminate 11. The roller will thereby be 

contmuously pressed towards the surface of the laminate 11 while it passes. The 

codl r" °vk ^ SUrfaC£ StrUCtUrC S6Ctions ° Tih * roller are detected via 

code hnes 3" by a sensor 6'. The adjustable control device 7 guides, by comparing 
the s, g 1 f tth two sensors 6 and 6', the velocity of the roller by me ans of f 
motor is The .amin-te ,1 is hereby provided with a surface stature 
cor reSpondin8 to the decor The coun8ersUy fo||er of |he roHer 2 . s shown 

the figure. In some cases, as for example when the differences between the 

TbTasTr ° f : he K r0,,er 2 *" d thC repeth5on distance of ^e pattern in the decor 
web has become to b,g to adjust while pressing, the roller 2 can be slightly lifted 

ZLTTT^V* aIS ° P08Sib,C <° loWer < he conterstay roller 13 for a short 
moment. These b.g d.fferences can for example be caused by the thermal exnansion 
of the laminate. While the roller 2 is lifted, or the conterstay ro.,er l 3 ToweTed he 
position of the roller 2 can be adjusted in respect to the pattern of the decor paler 
web by means of the code lines 3 and 3' respectively. This short adjustment period 

2 nVd r " Whi, r *— ««" b — pattern sections whh 

different directions pass the roller 2. 

L , ." i .7!"K Ck "* C '* r i" i T"*" Such " ,wi « s - dWdi »8 or the like 

can also be provtded w,,h a citable structure by using one or more robots 

r*".; n,r, r s r • » re3si °* ««" .»« su 2: 

structure and postt.on of each pattern section is stored .s. for ettamole comoll ,„ 
■nform.t.on „„ .n optic., d„c. A sensor . which co„ ti .uou sl> . resd' th code'l, 

;.r? e r ,<i po!i " o ° code ,o «*• suidins "°*°"> °f <»° "bo, so 

£T«-T?" 'f rn "" 0n ,l,e "" en<,e<l p,U,rn »"'•<" «" be collected from 
.he op.,ca. d.sc. By combining the process described in figure , wi ,„ tne aD ™ V e 

descnbed robots a very realistic surface structure can be produced. 

The invention is not limited by the shown embodiments, since they can be varied 
w„h,„ the scoop of the invention. For example the decor web. and poss bl "he 

stacked ,„,o bundles wh.ch are then one by on. fed into the press. The bundle, can 
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bZ^ ? UPPle T med With * b8SC ,ayef f ° r CXam P ,c of P artic " board or fibre 

step Wtr n H r m ?' e 8 tab,C ° f 4 ' aminate fl °° r Ca ° bC > roduced «■ one 
step. When such a base layer is used, a number of impregnated sheets, so called 

contra layers, are placed on the backside of the body. The particle or fibre boards 

can one by one be fed through the press, placed close to each other, wherein decor 

paper, overlay, contra layer etc. can be feed into the press in the form of a web 

from rolls. The paper webs that are placed towards the base layer can be coated 

with glue. Alternatively also the body can be coated with glue. This glue coatina 

w,ll however in most cases not be necessary since the thermosetting resin, which 

the paper has been impregnated with, will be sufficient to bond the paper to the 



2 



5. 
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CLAIMS 

I A process for the manufacture of a decorative thermosetting laminate which 
laminate comprises thermosetting resin impregnated paper layers, wherein a 
decor paper ,n the form of a web or a sheet (1), provided with a decor pattern 
hav,ng pattern sections with different directions and impregnated with 
hermosetting resin, preferably melamine-formaldehyde resin which resin has 
hen been dried, .s placed as a surface layer towards a base layer and bonded 
thereto by press.ng at an elevated pressure in a continuous laminate press 
charactensed ,„ that two or more matrixes, provided with surface-structure' 
eac t form.ng ; a surface structure section, which sections are. regarding surface 

Z Z2Z T I ° f CaCh ° ther " th8t SUrf8Ce "ructure'sections 
correT»r, h° PrefCrab,y co »P'«««y coincide with 

r r ^ dWOr SeCt, ° nS ° f thC deC ° r PapCr <»>■ are accurately positioned 
on top of the decorat.ve side of the laminate after the pressing and are pressed 
on to this whereby the laminate will get a decor surface with a surface 
stricture the different directions of which correspond with the directions of the 
different decor sections of the decor pattern. 

Process according to claim 1 characterised in that the base layer is consists of 
re»Zt er f* 0 ™"'™* 1 dr * basc PaP^ webs (4. 4') or base layer sheets 

respect.vely. impregnated with a thermosetting resin wherein the resin in the 
uppermost (4') of these possibly is melamine-formaldehyde resin while the rest 
of the webs or sheets preferably contain phenol-formaldehyde resin wherein 
he decor paper web (,, or decor paper sheet respectively, is plaC ed on topTf 

d^eren n" ^ ^ ^ W ' 4 '> " ^ * h <«* wfcich the 

3 ^St! rtard CharaCteriSed " tHat ^ *" *~ ~»~ ^ a 

4- Process according to any of the claims 1 - 3 characterised in that one or more 
m«r 1X es confute the structure pattern surface on one or more rol.e s (2 
with a counterstay (13), wherein the laminate, taken out from the continuous 
press, passes between the rollers (2) and the counterstay (13) with the decor 

S'.iZSr •°1 ^ " 3 C ° ntinUOUS ^ di —" U - P-sure between 
luucr* ttiiu the couuieisiay (13). 

Process according to claim 4 characterised in that rollers (2) containing two or 
more matrixes have a circumference adapted to the repetition d £ ance in the 
direction variations of the decor pattern. 



WO 97/31776 



10 



pcnysE97/oa3ii 



6. Process according to any of the claims 1-5 characterised in that the decor 
paper web (1) or the decor paper sheets are provided with positioning means 
(3) such as colour dots, code lines, holes, indentations or the like, and that said 
positioning means (3) are placed in a predetermined relation to the variations 
of direction in the decor pattern. 

7. Process according to claim 6 characterised in that the positioning means (3) are 
used for guidance of the position of the roller or rollers (2), via a sensor (6) 
such as a scanner, photocell, pneumatic sensor, mechanical sensor or the like, 
so that the surface structure of these is accurately positioned on the respective 
pattern section. 

8. Process according to any of the claims 1 - 7 characterised in that the decor 
pattern consists of a number of sections of parallel rows of bars, where the 
bars in adjoining rows are preferably mutually offset in the longitudinal 
direction, wherein one section of bars arranged parallel to the longitudinal 
direction of the laminate is followed by a section of bars arranged 
perpendicular to the previous section of bars. 

9. Process according to any of the claims 1 - 8 characterised in that a tolerance 
area is used on the matrix in the demarcation between two adjacent, of each 
other independent, surface structure sections, which tolerance area consists of 
a 1 - 20 mm wide, preferably 3-10 mm wide, field without any structure. 

10. Process according to any of the claims I - 8 characterised in that a tolerance 
area is used on the matrix in the demarcation between two adjacent, of each 
other independent, surface structure sections, which tolerance area consists of 
a 1 - 20 mm wide, preferably 3-10 mm wide, field were the first structure is 
gradually transformed into the other surface structure. 

11 Process according to any of the claims 1-10 characterised in that the surface 
layer of the laminate includes a so-called overlay paper (5), preferably of 
alfa-cellulose, placed on top of the decor paper (1). 

1 2. Process according to claim 11 characterised in that the overlay paper (5) is 
impregnated with melamine-formaldehyde resin. 

13. Process according to any of the claims 4-12 characterised in that counterstays 
(U) are rollers and the surface structure provided rollers (2) and/or the 
counterstay rollers (13) are heated. 
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E Process according to any of the claims 1 - 13 characterised in that particularly 
charactensfc pattern sections such as dividing lines between plates bars 
boards, blocks or the like, but also twigs, twig holes, cracks or the like' which 
are visually simulated in the decor of the decor paper (l). are stored as 
information, that said information is used when providing the surface of the 
laminate with a suitable surface structure in said particularly characteristic 
pattern sections, via an engraving tool or a pressing tool of a robot, and that 
said engraving tool or pressing tool of the robot is synchronised via the 
positioning means (3) in the decor paper (I). 

15 Process according to any of the claims 1 - 14 characterised in that the pressure 

40 80 Bar - PrefCrabl * 20 - 70 B.r. and that the temperature is 

140 - 200°C, preferably 150 - 180°C. 

16. Process according to any of the claims 1 - .5 characterised in chat the velocity 
of the rollers (2) and/or the velocity of the continuous laminate press, and 
thereby the velocity of the decor paper web (!) is continuously guided by 
means of sensors such as mechanical sensors, scanners, photocells ccd 
cameras, pneumatic sensors or the like and the positioning means (6) so that an 
accurate match between decor and surface structure is obtained 

17 o?°th C e S !h aCC ° rdin8 t0 ° f CUimS 1 • 16 chara "<""d that at least one 
of the thermosetting resm impregnated sheets (1 or 5 respectively), preferably 
the uppermost ,s coated with hard particles for example silica, aluminium oxide 
and/or silicon carb.de with an average size of 1 - 100 M m, preferably about 5 - 
ou jxm. 
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